Hypoprolactinemia decreases tyrosine hydroxylase activity in the tuberoinfundibular dopaminergic neurons acutely by protein dephosphorylation and chronically by changes in gene expression.
This study evaluated the roles of protein dephosphorylation or suppressed gene expression in reducing tyrosine hydroxylase activity in tuberoinfundibular dopaminergic neurons after acute or chronic bromocriptine (BROMO) administration. Diestrous or ovariectomized rats were injected with BROMO (3 mg/kg, s.c.) at 1000 h and were sacrificed 4 h later or were injected with BROMO at 12 h intervals for 3 days.In vitro tyrosine hydroxylase activity was assessed by incubating hypothalamic explants with brocresine, an L-aromatic amino acid decarboxylase inhibitor, and measuring 3,4-dihydroxyphenylalanine (DOPA) accumulation in the stalk-median eminence (SME). The incubation medium also contained either 2 μM okadaic acid, a protein phosphatase 1 and 2A inhibitor, or its vehicle (0.25% dimethylsulfoxide). Acute (4 h) and chronic (3 days) BROMO treatment suppressed circulating PRL levels from 10-12 ng/ml to<1 ng/ml and reduced tyrosine hydroxylase activity in the SME by 60% or 40% in diestrous or ovariectomized rats, respectively. Okadaic acid increased tyrosine hydroxylase activity in the SME 2-fold in control diestrous or ovariectomized rats. The reduced tyrosine hydroxylase activity in the SME after acute BROMO treatment was increased by okadaic acid 5-or 3-fold in diestrous or ovariectomized rats respectively, to a value similar to the controls. In sharp contrast, after chronic BROMO treatment, the response to okadaic acid was blunted. As assessed byin situ hybridization, tyrosine hydroxylase mRNA signal levels in the arcuate nucleus of diestrous rats were not altered after acute BROMO treatment, but were reduced by 70% after chronic BROMO treatment. The acute BROMO-induced decrease in tyrosine hydroxylase activity was reversed by co-administration of oPRL or rPRL, indicating that the action of BROMO is via a reduction in PRL. The data suggest that protein dephosphorylation may be a primary mechanism for the rapid BROMO-dependent suppression of tyrosine hydroxylase activity, whereas suppression of tyrosine hydroxylase gene expression may contribute to the lower tyrosine hydroxylase activity after chronic BROMO treatment.